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DETAILED ACTION 
Status of claims 

1 . Claims 1-20 are pending and under active prosecution. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 7-12, and 15-20 are again rejected under 35 U.S.C. 103(a) as being 
unpatentable over Butler et al (US 6,589,726 B1) in view of Lefkowitz et a! (US 
6,258.454 81). 

Butler et al reference teaches a solid support array with hydrophilic sites that are 
spatially segregated by hydrophobic sites (i.e. intervening areas), wherein the 
hydrophilic sites contain free amino, hydroxy!, carboxyl, thiol and amido groups (i.e. 
surface modification) that can support covalent and non-covalent (i.e. probe not 
forming a covalent bond), and wherein solutions of reactants are added to substrate 
surface using the drop-on-demand method that is analogous to the Inkjet printing 
technology (i.e. depositing solutions onto discrete sites), wherein the support can 
comprise a library of molecules (i.e. providing at least two solutions, each solution 
comprising a probe; probe that is different from at least one other probe in another 
solution), and wherein the reactions on the support can be protein-protein 
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interactions (i.e. protein array wherein probe is a protein). See column 6, lines 1 1-35; 
column 10, lines 40-57; column 12, lines 52-53 and column 13, line 59 to column 14. 
line 4). 

However, Butler et al fail to teach that the surface modification layer comprises at 
least a first moiety having the structure -Si-R^ and a second moiety having the 
structure Si-L-R^ and wherein R^ is a chemically inert moiety selected from the group 
consisting of C3 to C30 alkyi and benzyl optionally substituted with 1 to 5 halogen 
atoms, L is a linking group, R^ is a hydrophilic moiety. 

Lefkowitz et al reference discloses the step of derivatizing a glass substrate with 
two compositions, n-decyltrichlorosilane (NTS) and undecenyltrichlorosilane (UTS) 
to produce two silanes, -Si-R\ and -Si-(L)n-R^ wherein n is 1 wherein R^ is 
chemically inert, and wherein R^ is an alkyI group in the range of 2 to 24 carbon 
atoms, and may be benzyl, either unsubstituted or substituted with 1 to 5 halogen 
atoms, wherein L is a linker, and wherein R^ comprises a functional group selected 
from hydroxyl groups, carboxyl groups, amino group and thiol groups, preferably 
hydroxyl groups (column 2, lines 56-67; column 3, lines 10-23; column 6, lines 42 to 
column 7, line 58; column 9, lines 45-51 and figure 1), wherein R^ moieties reduce 
surface energy and R^ moieties comprise functional groups enabling attachment of 
molecular moiety of interest (column 3, lines 34-38). Lefkowitz et al. disclose that 
second silane (i.e. R^) enables binding with intact oligomers (see abstract) which 
include polypeptides (column 4, line 64). Also, note that inert group R^ and 
hydrophilic group R^ of Lefkowitz et al are the same as the R^ and R^ of present 
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application (for example, see specification, page 14, lines 22-34 and page 16, lines 
8-10, wherein may be hydroxyl, carboxyl, amino, amide, preferably hydroxyl 
group) which are expected to interact covalently or non-covalently with biomolecules 
(e.g. proteins) in a similar manner. 

Lefkowitz et al also disclose that this derlvatized substrate surface (non 
patterned) is particularly useful to fabricate an array for its reduce surface energy 
that constrain droplets of liquid and for its less processing and cost-effective 
considerations as compared to other patterned substrate (i.e. separated hydrophilic 
and hydrophobic zones or spots) surface that require considerable processing and 
are costly to prepare (column 1, line 60 to column 2, line 22). 

Therefore, given the above fact that derivatized substrate with silane having inert 
and hydrophilic group is know in the art for fabrication of an array and are useful for 
its reduce surface energy to constrain applied droplets and for its ease of processing 
and cost, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the method and apparatus of Butler et al with the step of 
derivatizing a glass substrate with two compositions, n-decyltrichlorosilane (NTS) 
and decenyltrichlorosilane (UTS) to produce two silanes, -Si-R^ and -SI-(L)n-R^ 
wherein n is 1, wherein R^ is chemically inert, and wherein R^ Is an alkyi group in the 
range of 2 to 24 carbon atoms, and may be benzyl, either unsubstituted or 
substituted with 1 to 5 halogen atoms, wherein. L is a linker, and wherein R^ 
comprises hydophilic group, as taught by Lefkowitz et al, in order produce cost- 
effective substrate surface for arrays that requires substantially less processing time 
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and have reduce surface energy to constrain droplets of liquid applied to a substrate 
surface, with a reasonable expectation of success. One of ordinary skill in the art at 
the time of the invention would have had reasonable expectation of success in 
including the step of derivatizing a glass substrate with two compositions, n- 
decyltrichlorosilane (NTS) and decenyltrichlorosilane (UTS) to produce two silanes, - 
Si-R^ and 'Si-(L)n-R^ as taught by Lefkowitz et al, in the method and apparatus of 
Butler et al, since Butler et al teach that the support substrate can be glass (see 
column 9, lines 26-27), and the silanes of Lefkowitz et al are also derived on glass 
substrates. 

With regard to probe proteins bound to substrate by hydrophobic-hydrophobic 
interaction, the substrate of Butler modified with the teaching of Lefkowitz would 
comprise mixed hydrophilicand hydrophobic groups very similar to applicant surface 
and thus probe proteins bound to the surface by hydrophobic-hydrophobic 
interaction would inherently be present. 

With regards to claims 8-9, Butler et al teach between 10-500,000 sites (at least 
250 solutions). See column 6, line 8. 

With regards to claims 16-17, Lefkowitz et al teach that the second silane, UTS, 
is 2.5 wt.% (i.e. about 0.5% to about 30% of the modificatiop layer). See column 9, 
lines 45-50. 

With regards to claims 18-19 Lefkowitz et al teach that may be a functional 
group such as hydroxy!, carboxyl, thiol and amino. See column 6, lines 42-46 and 
column 7, lines 49-50. 
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4. Claims 2-6 and 13 are again rejected under 35 U.S.C. 103(a) as being unpatentable 
over Butler et al (US 6,589,726 B1) in view of Lefkowitz et al (US 6,258,454 81) as 
applied to claim 1 above, and further in view of Haab et al (Genome Biology, 2001). 

Butler et al and Lefkowitz et al references have been disclosed above, but fail to 
. teach the step of further drying the substrate after depositing the solutions. 

Haab et al reference teaches the step of drying glass microscope slides for 1 
hour at 80°C in a vacuum oven, in order to produce antibody/antigen immobilized 
slides. See page 12, left column, 3^** paragraph. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Butler et al and Lefkowitz et al with the step of 
drying glass microscope slides for 1 hour at 80°C In a vacuum oven, as taught by 
Haab et al, in order to produce antibody/antigen immobilized slides. One of ordinary 
skill in the art at the time of the invention would have had reasonable expectation of 
success in including the step of drying slides immobilized with antibodies or antigen, 
as taught by Haab et al, in the method of Butler et al and Lefkowitz et al, since Butler 
et al and Lefkowitz et al teach proteins immobilized on glass slides, and the antibody 
of Haab et al is one type of protein that is also immobilized on glass slides. 

With regards to claims 3-6 and 13, Haab et al teach a blocking solution of 3% 
non-fat milk/PBS/0.02% sodium azide. See page 12 right column, 1®* paragraph. In 
addition, with respect to claim 4, since blocking solution is placed on the entire slide, 
the hydrophobic sites (i.e. intervening areas) are subjected to non-covalent binding. 
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5. Claim 14 is again rejected under 35 U.S.C. 103(a) as being unpatentable over Butler 
et al (US 6,589,726 B1) in view of Lefkowitz et al (US 6,258,454 81 ) as applied to 
claim 1 1 above, and further in view of Silzel et al (Clinical Chemistry, 1998). 

Butler et al aitd Lefkowitz et al references have been disclosed above, but fail to 
teach that each discrete site is in the range from 30 to 150 micrometers in diameter. 

Silzel et al reference teaches jet-printed spots of antibody reagent having 
diameters of 100 um, in order to reduce the size of binding assays for reduced costs, 
faster chemistry, and equivalent or improved sensitivity. See page 2036, left column, 
last paragraph. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Butler et al and Lefkowitz et al with jet-printed 
spots of antibody reagent having diameters of 100 um, as taught by Silzel et al, in 
order to reduce the size of binding assays for reduced costs, faster chemistry, and 
equivalent or improved sensitivity. One of ordinary skill in the art at the time of the 
invention would have had reasonable expectation of success in including spots of 
antibody reagent having diameters of 100um, as taught by Silzel et al, in the 
apparatus of Butler et al and Lefkowitz et al, since Lefkowitz et al teach molecule 
deposition by jet-printing techniques, and the antibody of Silzel et al is one type of 
molecule that can be deposited by jet-printing techniques. 
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Response to Argument 

6. Applicant's amendnnents, argunnents and declarations under 37CFR 1.132 filed 
9/11/06 have been fully considered, but they are not persuasive to overconne the 
rejections under 35 USC 103. 

As to the rejections under 35 USC 103, Applicants must realize that one cannot 
show nonobviousness by attacking references individually wherein the rejections are 
based on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 
871 (CCPA 1981); In re Merk & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). Obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. 
See In re Fines, 837 F.2d 1071, 5USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 
958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case Buttler discloses an 
array substrate having hydrophilic functional groups (e.g. hydroxyl, carboxyl, thiol, 
amido, halo etc) for covalent or non-covalent attachment of biomolecular probes 
(e.g. proteins, peptides, nucleic acids etc) on the surface and envisioned drop-on- 
demand method to apply probes to plurality of discrete sites on the array surface 
(see column 2, lines 43-44 and column 4, lines 34-50). Lefkowitz discloses a 
substrate surface having a mixture of hydrophobic and hydrophilic groups (e.g. 
hydroxyl, carboxyl, amino etc. See column 7, lines 49-51) on the substrate surface 
for attachment of ligands (e.g. oligopeptides, oligonucleotides : see column 2, lines 
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35-36; oligomers such as polypeptide: see column 4, lines 55-67) and the mixed 
substrate (i.e. substrate with mixture of silane compounds having hydrophobic and 
hydrophilic moieties) is particularly useful to fabricate an array for its reduce surface 
energy that constrain droplets of liquid and for its less processing and cost-effective 
considerations as compared to other patterned substrate (i.e. separated hydrophilic 
and hydrophobic zones or spots) surface that require considerable processing and 
are costly to prepare (column 1, line 60 to column 2, line 22). With this motivating 
disclosure, one of ordinary skill in the art would obviously be motivated to modify the 
substrate surface of Butler et al with the derivatized substrate surface of Lefkowitz et 
al, in order produce cost-effective substrate surface for arrays that requires 
substantially less processing time and have reduce surface energy to constrain 
droplets of liquid having probes to effectively attach probes to a substrate surface, 
with a reasonable expectation of success. It is noted that both Butler and Lefkowitz 
disclose similar hydrophilic groups (e.g. amino, hydroxyl, carboxyl, thiol and amido) 
for attachment of biomolecular ligands and these hydrophilic groups are the same as 
the hydrophilic groups of present application. 

Applicants argued that Butler does not teach/suggest a hydrophobic surface 
modification. This argument is not convincing because butler's surface modified with 
Lefkowitz's as described above would have a mixture of hydrophobic and hydrophilic 
groups on the substrate surface (i.e. hydrophobic surface modification). Lefkowitz is 
silent regarding the hydrophobic nature of the substrate surface, however, 
Lefkowitz's substrate surface is comprised of hydrophobic and hydrophilic silane 
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compounds and thus Lefkowitz's surface can be considered as "hydrophobic surface 
modification layer/substrate". Lefkowitz also discoses that ratio of the two groups 
(hydrophobic and hydrophilic group) can be adjusted to change overall density of the 
two groups (column 7, lines 59-67). It is noted that Applicants admitted in page 3 of 
instant application and in the declaration of 9/11/06 that Lefkowitz's self-assembled 
surface is hydrophobic (see page 3, lines 17-20 of specification and paragraph 5 of 
Applicants' declaration). Applicants also argued that although one moiety of the 
surface modification layers of claims 1,11 and 20 may be hydrophilic at an individual 
molecular level, overall the surface modification layers of claim 1,11 and 20 have 
the characteristic of being hydrophobic. This statement is not convincing because 
the claims do not recite a substrate surface having a particular ratio (or percentage) 
of hydrophobic and hydrophilic groups that provides the overall surface a 
hydrophobic characteristic. It is noted that in page 16 of specification (lines 14-24), a 
wide range of weight percentage of hydrophobic and hydrophilic groups (0:5-50%) 
are disclosed wherein a certain ratios of hydrophobic/hydrophilic moieties would 
determine the overall nature of the surface hydrophobicity. A substrate layer having 
a 50/50 ratio or less of hydrophobic to hydrophilic moieties would not be considered 
a "hydrophobic surface modification layer" as described in Applicants' remark of 
9/11/06. 

Applicants argued in remarks and in the declaration filed 9/1/06 that neither 
Butler nor Lefkowitz disclose probe protein non-covalent attached via hydrophobic- 
hydrophobic interaction. With respect to non-covalent attachment of probes to the 
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substrate surface via hydrophobic-hydrophobic interaction, the mechanism of action 
of the interaction of proteins with the substrate groups has no bearing on the method 
steps for attaching probe proteins to the surface having a mixture of hydrophobic 
and hydrophilic moieties on the substrate surface. The method of instant application 
is a two step process comprising a) providing a hydrophobic surface modification 
layer comprising silane containing hydrophobic and hydrophilic groups and b) 
depositing probe solution onto discrete location on the surface. Butler's invention 
modified with Leflowitz would also comprise steps of providing a surface comprising 
silane containing hydrophobic and hydrophilic groups and depositing probe solution 
onto discrete location on the suri'ace. While the surface groups (i.e. silane containing 
hydrophobic and hydrophilic) of Lefkowitz are the same as the surface groups of 
instant application, the biomolecular ligands (e.g. proteins or oligopeptides) 
deposited on the surface in a solution would interact similarly with the surface 
moieties in both the surface (i.e. the surface of Leflowitz and the surface of instant 
application) and hydrophobic-hydrophobic interaction would inherently be present in 
both cases. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 



Application/Control Number: 10/698,225 



Page 12 



Art Unit: 1641 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 
date of the advisory action. In no event, however, will the statutory period for reply 
expire later than SIX MONTHS from the date of this final action. 
8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ShafiquI Haq whose telephone number is 571-272- 
6103. The examiner can normally be reached on 7;30AM-4;00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Long V. Le can be reached on 571-272-0823. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Infomriation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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